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,’Si_'::i% ) ¢470) Zdad
IMER [Dita] 230372 | 680 | b5e| 940 |59.52 2941 06 | 1271875 [ 1150 | 1266
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109~108 (&) : k2=
leot-mal  H-3v6® | Se0 | 4R | 820 1m3.9 1 8641 92 | 83137821 469.8) 286.9[10797
K _|UNE
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5T lwp-2001  H-25p® S0 | 320 | 107 248 428 pe | AEB 143, 8 122a.2] 18.9]334.8
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e e .
zop-22|  Divite | &p | 500 | o | 119.8] w51 | 39 |r8l | 204.8] 386.6] 272.9| 8330
107~108 (k) ' ‘i’i‘f’”’
DPE | 108~b) H-30? | 500 | s50 ) 73| 148! 2.5/ 98 | 195 1209. &l 55481 238. 7 |44
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0-2 " Colenlation of yeﬁmol Fomhl 'nwgwfml bear g sngTh
o @m = D5+ Fos-Qud
Qud ! R{eﬁ.mrpd poi‘equl homamﬂa[ bemfmg sTrangth om each {lov.
Ds Coe@;c:end of 5Tmc1‘um[ characterisie om cach f/w |
Fes * Coofliarent of shape chosactorishe om each fhor.
 Qud : Horigontal foree by eismic Toad on each Flooy .
0 Dec;s:orn of Ds Csee table) I |
| r) Ciasﬂf:ca'f‘oﬂ of mlumms amd g:rders

a) Columm o
Bt Tmn
1) Givdes - |
Co > A
1T) Classification of vevfrml bracing
Mo = 7%~1*3v (r"sa, 'fz_‘?—,z'q.})
—>RC
i) B
Q). mec FL. 5Horrf'.’. SFaM
| P =0
b)Y  other Flovs
fu=t0
| i) The velue of Ds

) Ropft FL. shorT spam .

_ ~ Ds=03
L) Other £loors
_Ds=0a
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2)  Calenlatiom of Fes
| Fe,$ = fe "Fs
i) Fe |

A) .P_og-{: F{__
'R& (O\I‘S' —— F&::.I.D

b) thér Flookrs

i) Fs | N
| ) R_m‘ﬁ EL. short ;Fm
RS <0.6 — F5 =15

b} Other flwors
| Rs >oéb — Fg =510

3 Caleulation of Qud
Qud = Z-Rt- AT+ Lo WA

&= |0 Zme  factor

Rt =t-0
N TS
. A‘" ' .(Ea d‘_). 13T

Wil the W@f(}H above 1th 5’for\/.

RBe Jous .-——; Fe:me‘l-oﬂe'wiuMbw.

Re Loiss —3 Fp-=lo uniT 122

umMmIT —;|.'c.:mfz

At ratip of the weipht of tth story
to The Total wesght of the building .

: T: rafunl .j;erfaﬁ é-F the 51’rqc7‘y:vc'.
Co= 0.5 Sthwolerc] coefficiemT of sheqr fovee.
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Table for calculation of Ds value

Table 13-2 (1) -

(a) . (b) (c) o
oRigid frame Frame with Bracing | Frame with Bracing
eFrame with bracing of class BB and of class BB and
Frame | of class BA 0.3<5Buc0.7, or . Bu>0.7, or class BC

oExcept for above class BC and and B8u>0.5
and frams with 0.3<Bu<0.5 -

STRUCTURE bracing of fu<0.3 T e

{1) RANK I 0.25 0.3 0.35

{2) RANK II 0.3 0.35 0.4

(3)_ RANK TII 0. 35 0.4 : 0.45

(4) RANK IV 0,40 _0.45 a.s

Rémirks: RANK OF STRUCTURE: are’ shoim in Tablel3-2 (2) i+ -,

':__ Potential Hofizont‘aih"aéaiing-SE:x-er{g'i:h.. of bracings ™

- ____Bu_ " Total Potential Horizontal Bearing Strength of a Floor_ _ ___ . |
3 __Table 13-2 (2)
ELASS OF : t
RACINGS BA oF H
J OLAES “w_AND B  Bum0 BB be .
Jor coLumn L '
JAND GURDERS fuch, 0. 3<pugo.? Bu>0,7 Bugh.3 |0,3<Bugd,5 ] Bu»0.S 5.
: I ) S i 3 ¥ 4 } 93 Iz -
| CueB EA (0.25) (0.25) - (0.3 (0.351° 10.3) 10,35 (0. 4)
. ' S 17 1 - I It T 11 1.
CLASS FB (0.3} 16.3) 0.3 | (0.3%) (0.3} {0.35) {0.4}. -1
4 q : 111 111 i1 I 111 I 111
CLASS FC (0.35) (0. 353 (0.35) (0.4} 10.35) (6.4} (0. 45}
OTHERS FD v w. b O ow oy v v
{0.4) {0. 4} {0,45) (0.9) (0.4) {0.45} 0.5y . J:°

FORK 04

.I J,,é/

i,

Rt



<5<

Table 13-2 (3)
BA . : BB BC
Xe<50/VF 52ggii%ﬁ Xe2200//F 336;§3%e
de effécfive slenderness ratioc of bracing
F : Standard strength of bracing

Table 13~-2 (4)

CLASS OF COLUMN AND GIRDER FA | FB | FC FD
MEMBER [SECTION POSITION| CLASS |wWidth thickness ratios -
- - { ss41 9.5 12 15.5
7 FLANGE | cyso 8 10 13.2
sS4l 43 a5 48
WER
SM50 3
coru M5 7 39 41
Ss4l 33 - 37 48
O SM50 27 32 41
: ' Others
-~ ss4l | 50 70 100
o | SHS0 36 50 73
o raanc | oo | S5 | Teus | 3ad
GIRDER "
) Ss41 60 65 71
WEB SM50 51 55 61
: Table
Ratios of rigidity "Rs Fs
. Db éRs .o
0.3 <R < 0.6 Jimeay imTerpolaTion befweem 4.0 omd {5
§ Table
Eccenitrictty  Re | Fe
) CRe & 0,15 . {.0
0.15{Re < 0.3 [ineay imterpolation befweem 1.0 amd {.5
1.5

FOAM 04

0.3 & Re




sueer 260 o

The result of caleulatiom for Riteshal horizotal beuring stvemgth ()
Frame Roof FL | 5TH FL 4TH FL | OP& FL | MER FL REMARKS B
101 136.4 .zq!,g 18:_7. I'l : : :329.’7 4358
o2 133.6 - | /48,3 240.8 '_ 3¢.9
103 185,6 " 307.9 230.8 244.4 187.3
104 /04, 3071 212-1 5.4 -
0% 104. } — 212,/ skt S
106 136. 6 262.9 180.0 LN 3789
107 157- 6 273.4 - 021 | 3399
08 e - T 2355 | 431 IIXE
zot 1516 — 2355 437 | 33t
z02 isle | 2739 ~ | et 334}
203 126.6 - 2.9 166.0 334.6 . 378.9
204 104} — AN 151.4 —
205 aT-T N J07,9 212.f t51.¢ —
206 136.6 3679 2308 244.4 187-3
201 136.6° — /45'..3. | - 240.8 334.9
208 136.6 2.;”,5' 1871 529.7 2358
Tota ) 2056 | z2887.4 | 2818 | 29834 | 40156
A 4449.0 &£32.6 §75.0 b49.2 7¢46.0
B — - — 335.6 qe2.4
b — — - — —
= — — — $13.2 7156 |
G 464.0 —_ — — f,szi.z
H — 7o2.0 945'.4 '1.36.-8 | /‘69?.2
K — 2368 | sas0 and | 2532
Tota | 928, 0 /.571.4 2.153.4 2n2.2 .' 4‘537.6'
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-l‘P) Caleulatrom of regm‘red Pofenhd/ hovijoula Leaﬁmé

| sTremgth sond Chock of pofentiaf hoiigomiaf Bamr;‘m(; sfrem;fh_-

R puived poteaifial horggonfal bearing stremgth

3-::& RLop Bs | Fes o At ¢ | Od )| Qum ) i)P et
R | 0.3 ty | 16389 209} nez | reanz|  7520) 256 ok
Sh.orT. .sm o4 1.0 | 360856| 183 (.82 | 29586 )\/&2.6 2884 oK.
spam _ b , _ A
- 4TH 04 1L.O | 33311 145|073 | 20392 1616.0) 28118 | oK
OPE | 04 ro | am. 7) k2ol obo | poeng 2;3;;7./ S08E| ok
- MEZ .0,4 | o f¢,_§61.§ 100 | 05V | 7240, 8 5\9/6=3 .4.&37;:.5 Y
Rw-F 0.4 1O | f638.| 222 | AT L 28188 | 727F ?26‘.0. ok
[tomg | gn | o4 Lo @,405;6_ vt | 087| 31369 nzse.8| renia ok
SPAM L 4TH o4 1.0 | &84 0| 152 | 0.7 | 92059 2682%| 21524 oK
OPE X ro 1 oMYl 123 | o2 | éos2e] 24254 Zhé2-2 ok |
- MEZ '.0'4" 1.0 /4.58/.'5' ool o.c0| n290.8] 294.3| 35506 ok
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The result of caleulation for Retetial hopgontal bearmg stremgth (£ pagio1 paly
Frame | Rwf FL | 5TH FL | 4TH FL | OPE FL | ME& FL | REMARKS
101 rs;s,ls' 291.6 187.1 32?:’? .45‘5—8 | ' |
i62 136. 6 - 198.3 246, 8 324.9
103 1366 | 2029 230.8 2441 187.3
104 104, 1 J07. 9 2iz.1 151-% —
108 104.1 — 2i2.1 151.4- —
106 13¢.6 282.9 180,06 339.6 | 3783
rorr 157+ 6 2034 - 107.7 3399
108 15146 — 2318.5 23/-1 3350
261 1E1 6 - | 235.3 4317 3350
- 20z 273, % | -‘
zosf 2629 . 180.0 24b.0 7 121, 6
205 \\\
206 \\r\
207 \\
Tota ) .209.9 1980.0 | ,821.% | 26694 | o533, |
A 232,0 2;6.3 - 340.5  s2a.6 373.0
B E— — - 167.8 as1-2
D — — — — —
F — — — 256.4 257.8
Nl 232.0 — — — 988.0
H — §76.2 702.4 S8 826.0
K - 336.8 | 53300 414 253.2
Tota | aa.0 | 1019.3 | 18759 | 1964.2 | ausd.2
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4 Caleulatiom of reguived polewthal horijoial beam"qu

ST}‘GM&T'!’I- omd  Chock 0{ Fo?leda’ﬁ‘a[ ,’!Ol"%'ar\\k!( B‘eawm& sf’rem"q -

UNIT—1 omly
|piree EL Ds Fés Eeﬁ“""e"l fvhﬁf??ﬁf hoh;}onfbf-bmrim(f Jfremqu/] QP quobweaﬂ‘
[ how o jwite | AL G | Q| Quat) | )
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Rt | 0% 10 9728 | 2,29 | 275 | r118-7| 9415 464.0| oK
‘ Lomé _
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CHECK OF C(OLUMN BASE (1)
(RERN o XEFY) |
LOCATION _ A-102 108 A~107
COLUMN ~ SsIXE RH- 400X 35 %28 X% : BH-00074.8) %28 %
DIRECTION % xS x| Y
LoAD | M | 10/ U AT 1/ S SR =X - DA IO
CONDITIONS | N_(kd_| _=298:6 |\ 6067 | _y248 | -~rf5
' Q. (%) 3.3 63.3 1876 3.2
e~ 1A TXE-2A, 2B
FIGURE
. 26~318 {v25) 2-%8  (p2%)
| _BASE PLATE __ bbxbD | mooxfeo _ _ ___ L | _1seorlo - ___ _.
ANGHOR BOLT __ m=-0% | _8-z0¢ _ __._____| _LBEmR
_______ RRTRY-V. Y270 J S 3 SR S| % 1 WU
cru=085-2.5 sfe . o828 0,825
| _REINFORCEMENT = bx D | _ yecoxsee0 . ____|_ Jeoxeoes
o _omd,wd b Qw, WO | 900,350 _ _ IS0, 1550
mOlr, m0k, mA femr2) 31718, 3595 103,30 3108, 3505, 103:3° 2. B, 22,83, 103.3°

| oNtu =efzaly | s.55xhEs_J0L8 o 743b%hE= 388
Ny = NNt L - ~s L 83 Do ek _
| mMu_ . PM o Jegematoorpdmt Bendxze)y
=@dﬁrﬂtﬁ£ﬁ*'§@ﬂdu*mamhﬁ) > $0.8 2

| pNew =phe $D 10,85 Fc

TN

: M.o_Mc -=;md'_'\9*_‘m_voi:;; do 0 9x385785x 3.0= 96.£

. G‘M.t-r_-l_‘*'nﬁMcu M > 37 0k 96,5 > 93.8 ok
Q | sQu :EQNJ%_‘@.B;Q- %:00% | _dxgbsFro25% 48 = .!ia L S,
| Qu=(b=tb)rkrd 2Fs | Ciborvo)drossaxoesz=istib |
i .sQuj-rQu 7. 1787, 2633 0k
REMARKS - '
 NOTATION
Fe =mim{ 05 e , 225 ¢ 4.5 R /100) S
6P = (ompression ayen of steel /bD Y anlle |- =" a
Lo . ,""‘A Y e .Llh:ﬁ'“&l)
Mt | . : g
6 |
" FORM 04 -




sueer___ 284 or
CHECK OF (OLUMN BASE (2)
CRERR AR L
LOCA TION - D-le P10y
COLUMN  SIXE H-30* %10 %15 Ha4epixzldve)
DIRECTION | Y XY 1Y
LOAD LM )| 2l oL g0 | __ 22
CONDITIONS LN (&) | __ . o stall o] | ___Sadz o] -385.2
‘@ . () 3.8 6.8 4.4
: TE~3A T(PE~45
FIGURE
. - (4-Rf 24~ 8
_ BASE PLATE __ _pbxsD [ _npexsso | Cmeoxmo o _l___
C_ANCHOR BOLT _ m-Dd | qezbe | __geasd o pranh
o aAlewv | _ 963 ____ W08
cryu=085-25 sPe. . __ 0. 832 2§29 .
_REINFORCEMENT b x D | _ joon x 680 _ o ___ o __] R o e SN
o nomdy yd e $Eo, 6> ] I X 1\ R A
= _mOm, &4, mAlemz) | 15,89, 1908, &5.6 993,27 81,9538
N<o|aNtu =ofaly . __ _ } S S S o Joub3xh8= B0
mNu=N+aNs | o | ~3sermisiessiene __
oM M Lelxfnahserk Con2 e Brae )
— =¢nd‘ﬁﬂfm{ﬁ+%(mMu’fmaﬂhﬂﬂ} ";7-=36"33 D292 ek
N2>0 | bNew=ph-pD 0,88 Fe - | goxssxedSxorl . _ L Joxex0.85x0.2)
IN:- 29373 >170.5 pu = 8747 2.54¢.2 sk

09 2T/ X3 26 p a0

Q[ sQu=0.SNYEah02500F | Foshbixeasandz k3 __| XS x ke 208
[ rQu=(bub)krd Fs [ oxErgoxaxowon = @8 | Joxdxsxzxonses sib
sRutru_ 7@ 6.b3+10, 8 =107, 4 2 93.8 193.8 71068 o &
REMARKS ’ R
NOTATION
Fe =mnal 005 Re , 225 ¢ 45 Fie /100) o SRR
. {. : L - mle 'S * . .
s Pz = (ompression area of steel /bD Pt P e=—1 T |
A : ' : fmA at Ot 'Llh_;ﬁ' md vd) D
Ma“ . - L] b
ke : )

=77
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CHECK OF COLUMN BASE (3)

(FERD 5

LOCATION o103 107 H-03
COLUMN _SIZE H-3802% 1231 Y L BH-45 twrhx 26 -
DIRECTION : X ¥ x X ‘ Y
LOAD LM eyt 2293 1\ ___ _ Shd L L (39 _3 ]
CONDITIONS LN (&)_4___=i%o | - Ho2 | __&sz3 | -
| Q (t) 79.5 106/ £2. 3
| | rvpe-s4 T PE-I7 b
FIGURE
12— #8& {8 -#8
__BASE PLATE _ wbxdD | _agox<co L owsoxad o

1 _ANCHOR BOLT __ m-D3 | _ 4-2

ST RN . 7.y S

ISR . § ¢ X1 N & S RO @927
ctu=085-2.5 sPe. 0,827 0,823

__REINFORCEMENT b x D | s8m% 200 ___ | __fo50 xlwo  __ . ___ -

e _emdy yd ) oo, S0 ______ 1 80 .90 . __ _.___.

mOm, mb i, mAfem2) 3L78 1589 .; 63,57

‘3)-‘76 ,iq‘aq ] ?’- S‘I

7

N<o[aNtu =af:ady | L A8IxA8=35 .
| mNw = NoNty | —r2fleas 303 o\ __
M YW ol etxorpl gt 4
= ad ey + S oNutedad@l]  « 290 1 2224 ok _ :

N>o | bNew=ph-bD-0.85-Fe ___| _ntxeoxodsxoal _._____| ZExzexessxed ___ . .

. IN 2 835,58  Detb vk = 937.] > 45203 ok

sQutrQu 7@ ' 15,8 - > 106 f ok
REMARKS |
NOTATION
o =mim{ 005 e , 228t 4.5F./100) :
6Pe = (ompression ored of steel /5D mle. et R A
- : o wmA | mOm |° L‘b_ _"Dj : a& D
Mt | - : >

" FORM 04
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CHECK OF COLUMN BASE (4)

(FERE nMEEY) e
LOCA TION : H- 10b Helo 8
COLUMN  SIZE. H-5lL ¥SWxze x4l Hoblby S0 22x 49
DIRECTION X : Y X Y
LOAD Mo Cemd | IR0 L 339 ) L. = R34
CONDITIONS [LNL (B _J____ 7698 8822 | __ (o872 ) . _
1 ) 63.3 112, 3 1692
E TIPg~21] T(PE-TS
FIGURE
. 20~%8 24 -8
__BASE PLATE: kb2 3D | 7oox9ib oLl Wexheo o ____
| _ANCHOR BOLY __ m~-Dd | g~eye 1 _ 8~20P L.
e aAlemD 2] L N/ 12
etu=0.85-2.5 sfc 0.80% 0,821}
__REINFORCEMENT b xD | _ oo xp2ib o ____l_d2ibxide0 | _ L ____.
| . md, vd__ ] NI 3 3D 4350 i
mOm, mOk, mAlemz) | 3973, 1984, 78.96 %713, 27,8, 35.35

b L'?‘?S > ’1_06702

S>4830k

C.Mc_u'l'.mMcu )M : ] . Lo .
Q. | Qu=oSNYEaA025 007 | obvean? sgeh) 2 12,3 or | 08x1067.25 8338 D 168.2 ek
| Qusbbdkd-gfs | V]
sRutrQu 7R
REMARKS
NOTATION
Fe, =mim{ 015 R , 225 ¢ 4.5F</100) ST
sPc = (ompression ayeq G'Fﬁfee' /bD { endle .'.'r“'“"’“‘“‘]' i 4|
' ' o mA | mOm 'i_."b_:m_;' «%D
mlt Lo - - -
b |
FOAM D4 . . g s

()
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1 . 1 g&gfﬁi&zﬁﬁﬁ ..................................................................
1.2 MEBLOFFBRIGIE -,
1. 8 E/%wﬂﬁﬁﬁf .................................................................
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SHEET 2

1. General (—f&3IH)
1-1. Desien Loads and code (iR§tTH A MHLR)
Dead and live load, equipment load ,crane load, column leads are

refered to calculation sheet of superstructure structural analysis.

Coad ; ALJ
Standards for Calculation for Reinforced Concrete

Standards for Structural Design of Building Foundatibns

1-2. Allowable stresses of materials (MEIOFBISHEE)
Allowable stresses of materials are refered to the next page.
Grade of materials to be used for the substructure structural
analysis are shown below. ' -
Concrete Fe= 210Kg/cm? (3,000 psi)
Re-bar ' SB-30 or equivalent (ASTM A 615'Grade'40)'
Stecl pipe pile  $-609.6x9.0 STH-41

1-3. Column axial force & loading diagram (B:/EOMMER)
See the attached sheets page-

1-4. Assumptions ({RiEZ:fH)
a) Column axial force of boiler structure and 1/G pedestal are
assumed as a 200V of pover plant.
b) Analysis of mat foundation
Maximum upn-uniformed sinking is 1)15,000 of lgngitudiﬁal length
of mat foundation(1=111.6m}. Therefore, the stress of the mat is

calculated in consideration of 7.44mm sinking.
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" .2-2. Allowable bearing capacity of pile due to soil condition

2. Culculation of allowable bearing capacity of pile (6&053@%§ﬁ§1])
2-1. Allowable axial force of pile ﬁateriél‘(STK a1) |
(BB O TR T ) - |
‘Allovable compression strength of materiai voufe 1.372 T/cm®

131.6 cn?

_—

1

Gross sectional area of pile Ioghp
Decreasing ratio due to the welded joint : 5 % decrease

Ra = 1.372 T/em® X 131.6 cm® X 0.95 = 172 ton/pile

(BRI K BEOHFEE D) i

$608.6 X9.0 Effective thickness is 9.0 - 2.0 = 7.0 um
GL -26.0 »  L=23.5 p -

The allowable bearing capacity of steel pipe pile by soil

is culculated according te the following formula.
H N
Ra = —— X {9 X30:N+Ap + L —— X ¥ XLs)
3 - : 5
where, 7 : Coefficient of open bottom end of steel pipevpile
0.66 |
N ¢ N-value of bearing stratum / N-value of sandy stratun|
N =50 N=122.4
Ap : Area of pile 0.292 n ?
ﬁ? : Ciféumference of pile 1.914 m
Ls : Pile length in the sandy stratum 16 m
Ra = 142.1 ton/pile -
Therefére, tﬁe aildwable bearing‘cébacity of steel pipe pile is

determined 140 ton/pile .
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CoouNg WATER. HEAT EXCHANGER.
CoNDEN SATE pPuttf

_ L . | SHEET oF
3 CALCULATION For NuNBERS oF PILE ( BT 0 BT
3| LOADS (A1 8 o
W) T4 Reom & T4 pPEOESTAL. T
@y DEAD LeAD _ k(."'") Vm\s T/mn‘-
8 SLAB SLAB o x z4A = 048
L B conG L enNe 08 x B = 1.44
? / mv;é/coné MAT WS v 2.4 = 360 |
52 :
17& RosM 5.52%
§ o | |
8 Fiu.. g, SLAD 0.2 2% = 048
N ' CFML NG 2.3 I
Eir ( MAT 2.5 24 w 40O
) 10, 62
_“i VA
FoR T P’EDESTAL MAT .
: hm@h_ CONC- ' é."x 4® % 24+ = li-lz%ﬂ
™
N | 7
ptoco |
For CW. PIPE
wAL . |
PRECAST (ONCRETE PANEL -
f=izomn . h= 5.5m _ o)Fx 5F 2 24 = l.saym
.6‘15)( LO .y 2‘4' = O‘BQ L
- o .94
CoNcRETE  WALL. VAT P
Column [INE A
*= SCO'M““ .R.;sl‘?’n 0~3 X 5\’7 x 2’.-4-. = Z‘egyﬂ
: MR L R N I‘;g—
4.V
) LwWE LOAD |
EouIPMENTS LoAD FOR ALL AREA 0.35 Thm™
BOWLER FEED pump ( BFPD 20 N x 3 unitg
MAIN oiL  TANK 60 ToN

5@ TN x 2. TS
RO TN v 2 4
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SHEET 7 OF

(¢> T4 PEDESTAL

TURBINE HP+LP =s45 +2/5 = 380 TN
GENERATOR. 320 oM
PEDESTAL EOm® x 24 1,9 20 ToW
2620 ToN
AREA oF FounNDATION
- 1.5 x 1302 20%5m* => 6, ‘m""’/

BoTror vF CoNDENSOR ( 870 Tow)

AREA OF CONDENSOR - |
- 82 x 132 = 1042w => 831 U0,

(0> wNIT to4D FoR FouNDATION

FOR T4 ReoM 557
OBS‘

56‘1 TO

FoR T4 PEDESTAL

CONDENSOR : 8 21 —
RCE 6 40 £3o
MAT £°°. b
Zb.qq_.r'n"- lq\o?’%ﬂ“
FoR cW. PIT . 36é®
p\rmq !\00 . .
4.6° Vo~
LE) OVER-TURNING MOMENT oF T/q P_DESTAL(AssunaQ R Sirass
TUR BINE 380 » a,\ = 38 1Tt
-GENERATOR 320 v - p.l = B2 1477 o

PEDESTAL 1920 x o = 19z 127 m

M=(2B +32) <147 + 192 x 12T + (38+32+r§‘2)x 25
t+ 315x:30x25x24- xo.08 x, 25% )
= 5084 + 2438 -f-gggaf 1538 = 3.765.% Tum
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2y Bollew MAT .

(@) DEAD LOAD - S
IR _ ¥ oanr Pomx
w-g s SLAB SLAR b2 % 2% = 0,48
Py W FilLeows 08 x 1.8 . = jad
2- ////// MAT, CoN G VAT . 1.8 2 = 3 60
— 552 Uz
> LIVE LOAD ~ : _ _
MIsC . EQUIPMENT For AWLAREA = == == —— === = O3S V™
DR o : 50 TN x 2 uMiTs = |OO Te
Gf RT rd) w 2 =40 Ten)
ELEVATOR L | 50 —ead
DEAD - 5 52

(€> HUNIT LoAD FoR FoulNDAT(ON

LVE 0.3%
5 a7 "‘“ﬁ' 58’7 T:

() ASSUIMING OF THE AXIAL FoRCE oF /AN CoLUPTNS
| OF BEiLEBR STRUCTURE AT SEISMIC TERM .

- WEIGHT oF BOILER |  3.200 ToM
v - STRUCTURE 770_Ton
3970 TN
SEISPIC. COEFMRCIENT K=0.13
NUMBER. oF IMAIN SRALE 4
HEIGHT OF CENTER OF MASS b= 27 m
8 27

5?'»4NCE oF BSRACE
/Y 9’70}!0131(2‘7)( -Z—-lx -é!-{-,: -9.'2?0 roh .
Ce) WEIGHT of EQUIPMENT FounbaTioN ( ABOUE FLTED

EOFE = Bmx 25m x Ron » 2% = 426 ton/unT .
GRF ben x 25 x 2 x 2% = 7z TN /G

s
Uit
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3-3. TABULATION OF LOAD & NUMBERS OF PILE (#./HARBIER)

Lecation Loads Numbers
: : of tons/ | tons/
Super- Sub- Total Pile pile m?
structure structure Veight
T/G 7,684.7 12,286.7 19,971.4 202 98.91 11.27
T1/6G 4,053.7 | 4,110.7 8,164.4 84 97.2 1] 19.94
PEDESTAL : .
Trans 384.8 1,334.0 1,723.8 20 86.2] 9.61
Unit-1 o
Trans 337.8 1,081.7 1,399.5 16 87.5| 9.81
Unit-2 1.
‘Boier 5,650.0 6,776.0 12,426.0 118 | 105.3} 11.59
Area- :
Total 84,246.9 844 99.8.
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1. DESIGN CONCEPT FOR DECISIUN OF FLUE INSIDE DIAMETER
[ AMEEREOZERT ]

 The effective inside dlameter of flue shall be d301ded so as to conform

to the following requirements: ,

a. Exhaust gas velocity at the top of stack shall be more then 80 u per
second under the operatlon condition of ECR from the view point of
environmental pollution protection _ o _ '

b. The required forced draft at the breéching opening‘bf flue shall be
less than 50 mmAq under the operation conditidn”ofVMCR from the view

point of the boiler efficiency.

2. DESIGN CONDITION [ Zit&is 3
2.1 Climate conditi.on [ K8%&4E ]

Ambient temperature 26 C
Specific gravity of air at 0°C and 1013 mili;bér 1,293
2.2 Exhaust gas condition [ BEH N 2 & ]

Operetion : ECR MCR

Temperature °C 145 145

Gas volume Nmn® /sec - 187 165

Qg=Nn ° /sec(at gas temp.) 240. 4 262.6

Specific gravity of gas (Kg/Np® ) 1.293 1.293
at gas temp.( 7 g=kg/m® ) 0.845 0.845

3. DECISION OF FLUE DIAMETER [ REEEZOWRE ]

3.1 Decision of a nozzle diameter at the flue top [ ARHYEZEoRE ]
Required cross sectional area of & nozzle to keep the exhaust gas
velocity of 30 u/sec under condition of ECR is;

Qs 240.4
30 30

1
I
oo
o

=]
©

Req 4 =

Therefore, diameter is

8.0 X 4
d = = 3.19 n¢

/4

ST
' ;
y

RV o
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Decided cross sectional area of top nozzle having diameter of 3.15

is

7.79 n® .

3.2 Decision of effective diameter of flue [ HAHFYERORE ]

1)

2)

Natural draft force {theoretically calculated) under condition of
¥CR. [ BRI HoHA )
Specific gravity of air (ya) at 26 'C  of ambient teuperature is
- 213 _

T.a .= 1.293 ><~---———--——-*--273 T o = 1,185

Height of breeching opening center is. 10.0 n above Erbund and
specific gravity of gas at temperature of 145°C .is 0.845,
Therefore, natural draft force (Z) can be calculated as follows:

2 = (140.0 -10.0)X (1,185 - 0.845) X 0.95 = 42.0 muhq

Where, 0.95 is reduption factor due to gas temp;erature drop between
opening and top nozzle. : _
Calculation of pressure loss (Ah) [ EAHEOHE ]

a) Exhaust loss at top nozzle( Ah, ) [ TH O HHHEEK ]

78 252.6 -
Ah, = A, —mV,,? Va1 === 32,48 n/sec
2g 7.79
0.845
= 1.8 X————X 32.43%
: 2%X9.8
= 54.4 nmAq
b) Friction loss in flue(Ah: ) (NEOEBEEK)
78 !
Ahz=ﬁg'—-~—-—-ngz>(
Zg b

Here, assuming that the flue diameter is 3.5 m, cross sectional
area of flue is 9.621in? .
Therefore, gas velocity in flue becomes 26.26 mn/sec.
Ahz = 0.02X0.0431X 26.26% X 130/8.5 = 22.1 mmAq

¢) Connection loss at breeching opening [ WE~NOADOEZE ]
Dimension of breeching opening is 2uX7n and area is 14.0m? .

Gas velocity( V z3) at breeching opening is 18.04 n/sec.
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d)

e)

Therefore, connection loss can be calculated.as follows;
A s ""LE"‘.‘VHE
2g -
1.06 X 0.0481 X 18.04% = 14.7 nmAq
Total pressure loss [ &% ]
Ah = Ah: + Ahz+ Ahs
54.4 + 22.1 4+ 14.7 = 91.2 umAq
Required forced draftlHHEMELER AN 1 c#p be obtained by

subtracting natural draft force (Z) from.total pressure. loss

Ah - 2 =2981.2:- 42,0 = 4%9.2 nnAq < 50 pmAq

Ahs

it

It

H]

- Consequently, the diameter of stack is decided as follows: .

Top nozzle {effective) [HHEHFERI ¢'_ 3.15 &
- Flue(effective) [FHARBBERE] ¢ 3.5 n
The dimension of reinforced concrete windshield is decided

based upon the inner flue diameter. Refer to the Secton II.

74
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1.

GENERAL

[ f% 3% 15 ]

1-1 DESTGN BASIS [ 2t 7 ¥ I8 )

The reinforced concrete chimney (Height : 137 m) for the West
Wharf Thermal Power Plant Project Units No.l and No.2 is designed
to resist stresses resulting from the weight of the chimney, and

the effect of temperature, wind and earthquake.

The dynamic analysis is used for the seismic load as well as
fhe'static analysis. The maximum stresses are applied for the

decision of the section of the windshield and the foundation.

The stresses are calculated in accordance with the Architectural
Institute of Japan. The section is decided so that the stresses
do not exeed the allowable stresses. Also, the economical section

is considered.

Table of Reinforcing Bars (ASTM Standard)

NOMINAIL NOMINAL

SIZE DIAMETER AREA

{mm) {mm2)
3 9.52 71
# 4 12.70 129
7 5 15.88 200
¥ 6 19.05 284
= 7 22.22 387
i 8 25,40 510
# 9 28.65 645
£10 32.26 819
£11 35.81 1006
#14 43,00 1452
£18 57.33 2581

S

o
S

P

)
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1-2 ALLOWABLE STRESS

[5F % 5 7 B ]

(1) ALLOWABLE UNIT STRESS OF CONCRETE (kg/cm2)

PERMANENT CONDITIONS TEMPORARY CONDITIONS
COMPRES- SBHEAR BOND COMPRES~ BHEAR | BOND
. | SIGN | A B SION
NORMAL - BAR 1 ' 9.0 | 13.5 | PERMANENT PERMANENT
CONCRETE | BAR 2 90 7.7 116.2 124.3 | CONDITIONS | CONDITIONS
Fe=270 ' . : x 2.0 x 1.5
NOTE : BAR 1 --- PLAIN BAR
BAR 2 --- DEFORMED BAR
A --- TOP BAR OF FLECTIONAL MEMBER
B --- OTHER BARS
(2) ALLOWABLE UNIT STRESS QF REIhFORCED BARS (kg/cmzl
PERMANENT CONDITION TEMPORARY CONDITIOV
TENSIGN, | FOR SHEAR TENSION FOR SHEAR
‘COMPRESSION COMPRESSION o
DEFORMED BAR o _ R
ASTM ASB15 1,870 1,870 2,800 . 2,800
GRADE 40 ’ '
(3) ALLOWABLE UNIT STRESS OF STRUCTURAL STEEL (kg/cmZ)
PERMANENT CONDITIUNS TEMPORARY CONDITION
COMPRESSION COMPRESSION
TENSION SHEAR TENSION SHEAR
BENDING BENDING
STRUCTURAL STEEL | .
5541 AND SM41A - 1,800 920 2,400 1,380
THICKNESS = 40mm S
STRUCTURAL STEEL : -
5841 AND SM41A 1,460 840 2,200 1,270
THICKNESS > 40mm ' :
{4). ALLOWABLE UNIT STRESS OF WELDING JOINT (kg/cmZ)
PERMANENT CONDITIONS TEMPORARY CONDITIONS
BUTT WELD FILLET WELD BUTT WELD FILLET WELD
_ TR e ' 1T AND SHEAR . : AND SHEAR
8541 AND SM41A A 1,440 830 2,160 © 1,245
THICKNESS= 40mm | B 1,200 700 1,800 1,050
S841 AND SM41A A 1,320 T60 1,980 1f140
THICENESS> 40mm | B 1,100 835 1,850 - 950
NOTE A --—- FLAT OR HORIZONTAL POSITION
o B ~-- OVERHEAD QR VERTICAL POSITION
(3 BEARING CAPACITY OF.STEEL PIPE PILE (t/pile)
B PERMANENT CONDITIONS TEMPORARY CONDITIONS
STEEIL, PIPE PILE .
¢ 609.6x9. 120 240
STK41 '




SHEET 8 OF 59

; 2. STRUCTURAL DATA

2-1 STRUCTURAL DATA
A ) _
" DESIGN CONDITIONS [ i3t 2 { ] :
0 A O
EXHAUST GAS VOLUME {Nm3/sec) . . .......]: 187 CECRY 165 (MER) T
EXHAUSTGASTEMPERATURE(C) .......................... 14 s
TTYPE INNER I‘LUE 'I‘YPE
DIMENSION [ %% ’*ﬁ J & 1 : :
“TOTAL HEIGHT (M) .. .o CHo b 140
CHEIGHT OF WINDSHIELD (m) . . ... .Hwij . LT i,
CUTOP OUTER DIAMETER (m) Dt 10, 2
CTBOTTOM OUTER, DIAMETER (m} . . .....Db| - .. £ I N
CUTOP WALL THICKNESS (m) o T L2
CUBOTTOM WALL THICKNESS (m) . ...Tb | 0 b
USLOPE {2xHw/ADb=Dt)) S T8, 29 .
CEFFECTIVE DIAMETER OF INNER FLUE (m) 1 - - - 8.5 ...
INSIDE DIAMETER OF INNER FLUE (m) 3.6
FOUNDATION [ # 8 it:;l
S R O T .Q.CIAQQML.E.G..I*TQP.N.DAT.IQ.N ............
DT () e D .

SUPPORTING SYSTF M

STEEL PIPE PILE ¢ 609 6X9

LINING AND INSULATION

£74ﬂ/aﬁoﬁﬁﬁl

..................................................................................

MATERIAL QUANTITY [#MEI X&)

: WINDSH.IELD

REINFORCED CONCRETE (m3) & : WINDSHIELD i . 1 ...%?.Q.Q..Hl.i.” ......................................
_.REINFORCED STEEL _B.AB. A .1.:.). ..., FOUNDATION | "1,850 M3 . . ... ...
STEEL(t) 2B e

NUMBER OF PILE . . oo 124 pilies

QUALITY OF STRUCTURAL MEMBER [m; H B s

L.REINFORCED CONCRETE . FC=270kg/0m2

_.REINFORCED STEEL BAR . . .} GRADE 40 (ASTM AB1S5) . . ...
INNER FLUE SM41A '
DEAD WEIGHT (t) [ & #)] .

LWWINDSHIELD: e.= . 2.4.t/m3 .. 4,880 T i

INNER FLUE e.=.7.86 t/m3 | . 2.%/m t/m TOTAL(‘:)

LDERINING e p.=.2,0 t/m3 N . 2 311/“1 4.5 630

L INSULATION e.= 0,15 t/m3. -1 - 0.2 t/m . i

L FOUNDATION - o p.= 2.4.¢/m3 I .. 4,430 8 s
SOIL ABOVE FOUNDATION p.= 1.8 t/m3 880 t

WIND CONDITIONS [ J\ i & & 1 '

. MAXTMUM WIND VELOCITY {m/s) ... RIUUOUPURUIRY VDTN, 5 .Q..A.'l.‘...l..Q..ME??ER..HE.I.QH,I.‘ ..........

WIND PRESSURE (kg/m2) ;.h< 186 m ) 4B N

'  h=zlé m 904 h
CONDITIONS OF DYNAMIC ANALYSIS [19& B B% 1ﬁ #H
LANPUT SEISMIC WAVE i .E.L...CE}'?.TBQ...(.N.S). f@.NP...'!‘f.\F.'l.‘...QE.‘F’.)._.
L INPUT ACCELERATION (GAL) .l LD i
DAMPING RATIO ST 2y '
RESULTS OF DYNAMIC ANALYSIS {g:w ] ﬁE #ﬁ i@ ;ﬁ 1
NATURAL PERIOD (sec) t1st mode - 1. A A0 s
32nd mode . | ! 0,485, . i
.............................................................. 3 .1.‘.@..!1.19.@.@...... 0252
MAXIMUM RESPOI\SE ACCELERATION (GAL) .40 8 .8.%...(.'1‘!?1’:‘.’1.‘). ...............................

" MAXINUM SHEAR FORCE .( B o e i .9.2.1. : .5.3. X EL : .CE.N.T RO
MAXIMUM SHEAR COEFFICIENT . :TOP Ct . .. ... .| 085, ittt
: BOTTOM_Cb 0.244

" P
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3. DLSIGN LOAD (1)

fn}ln E]

3-1

DEAD LOAD [F & % & ]

Dead load consists of concrete windshield, inner flue, lining,
insulation and other accessories.

Unit weight of each material.is as follows.

Reinfcrced conerete: 2.4 t/m3

Steel inner flue: 1.0 t/m. (average thickness : 11lmm)
Lining: ' 1.12 t/m (thickness : 50mm)
Insulation: _ 0.09 t/m (thickness : 50mm)

Scoil: 1.8 t/m3 '

The weight of steel inner flue with lining and insulation is

"2.21: t/m {=1+1.12+40.09). Total weight of twe inner flues is

3-3

4,42 t/m (=2x2.21). Then the weight of inner flue for structural
calculation is considered to be 4.5 t/m.

LIVE LOAD [B# & & ]

Live load is considered to be 100 kg/mz for only the. d301510n of
stage members.

SEISMIC LOAD [Hi B #i & )

Seismic load is calculated from the dead load.

(1} Superstructure

The design shear force and bending momeht are calculated at
each level from the following equations.

Ci=W
0.45sHxCisW

Qi
Mi

"where, Qi : Shear force at the level of "i" (t)
Mi : Bending moment at the level of "i" (tm)
Ci : Coefficient indicating the stress distribution
by height direction which is calculated from

the fTollowing equatlon

Ci = 0,15%Z#%(1-hi/H)

Z : Zone coefficient for eﬁrtﬁduéke;maghitude (=1.0)

"o ot

hi : Height from the ground level to the level of
H : Height of chimeny from the ground level (m)
W : Total weight of chimney including inner flues

L W
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3. DESIGN LOAD (2)
L8 2 8.5 ]

(2) Foundation

‘Seismic force ' of foundation is calculated from the following

equatlon

P = K«Wf

K =

where, P
K
wt
YA
"h

3-4 WIND LOAD [J& 5 & ]

0.05%Z%(1-h/40)

Seismic force of foundation (t)

:-.Seismic coefficient

Weight of foundation (t)

: "Zone coefficient for earthquake magnitude (=1.Q)

Depth frqm the ground level (m)

Two kinds of wind loads are considered for the design wind load.
One is static wind load and the other is resonant wind load. .
Static wind load is calculated from the maximum wind velocity.
Resconant wind load is calculated from the wind velocity by which
the chimney is resonated at the first mode. The static wind load
by that w1nd veloc1ty is combined with the resonant wind load by

vector.

(1) Static wind load [%% 0 JE #E ]

The horizontal static wind load is calculated from the
following equation.

Pi = Cxqi=Di

where,

Pi
C

qi

Di

Horizontal static wind load at the level of "i"
{(t/m)

Coefficient of wind pressure (=0.7 ; cylinder
shape)

: Wind pressure at the level of "i" (kg/m2)

ql = 90 J ni
hi : Height from the ground level to the
level of "i” (m)

:'Outer diameter of chlmney at the level of "i"

(m)
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3. DESIGN LOAD (3)
[B% B 1 & )

(2) Resonant wind load [ /4]

The resonant wind load due to Karman vortex is calculated from
the following equation. oL

Pri = Cr=xqr=+Di

where, Pri: Resonant wind load at the level of "1t o{t/m)
(t/m)
Cr : Coefficient of wind pressure at resonance
which is- decided by the valué of (VrsD).
Where, Vr is resonant wind velocity (m/s) and
D is outer diameter (m) of chimney at the
helght of (2/3)H.
qr : Wind pressure at resonance. (kg/m2) S
Di : Outer diameter of chlmney at the level of “i"
(m)

(Detanl explanatlon)

Vr Resonant wind velocity (m/s)
Vr = D/(SrsT) :
where, D :0uter diameter of chlmney at the helght of (2/3)H {m)
Sr:Strouhal number
Sr=0.18 in case of Vr+D< 100
Sr=0.25 in case of Vr*pP= 100
T :Natural pericd of chimney at the first mode (sec)

qr:Wind pressure at resonance (kg/m2)
gr = 1.5x*qro+«h/H :
where, qro:Basic wind pressure at resonance (kg/mZ)
qro=VrsVr/16
h :Height from the ground level (m)
H :Height of chimney from the ground level (m)

Cr:Coefficient of wind pressure at resonance decided from the
following table

: ' p ¥V < 1. 1 £p vV 7
VraD<3 - {(2.3+3.0#( -p- /7 )" 2)/ V7 - - 2,3/ V7@
3= Vr=D<6 Linear interpolation - | Linear interpolation
6= Vr=D<100 {0.7+1.9%(1-p v 7 )°2)/ VY 7 0.7/ V1
NOTE : 5 --- Damping ratio of chimney (2%)
p —--- Relative density of chimney calculated as below

(kg-sec2/m4)
o =W/(9.8«H*DxDb)
where, W :Weight of chimney (kg)
Db:0uter diameter of chimney bottom (m)

Y

2>
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4. DESIGN OF SUPERSTRUCTURE (1)
[E# o &R ]

4-1 STATIC ANALYSIS ($p 69817 1

4-1.1 STRESS ANALYSIS OF SEISMIC LOAD [H#h % B% @ & 77 % #7 ]

_Shear force and bending momehnt are calculated and the results
are indicated in -the- follow1ng table

Helght Outer Fhlckness inner Weight Shear Bending
Diameter Diameter Force Moment
hi - Di : T1 - - di Wi Qi Mi
{m) =~ (m) . = - (m) . {m} {(t): (t) {(tm)
CooAsT L 10,20 1 . 0.25 | .. 9.70 1 ... oo ] 0.0 | ... 0.0
...... 130 | .. 10.38 | ... 0.26 [~~~ 9.85 |  135.8 | . 89.7 ]| 2177.1
T {1 IO 16,63 0,28 | 10,07 | 345,68 | . 96.5 | 5287.3.
BV & X5 10.89 1. ..0.30:] .. 10.29 ] 574.7 ... 153.2 | ... 8397.5.
LLAoo e 11.15 ) ... 0.32 | . 102511 823.8 | ... 210.0 | .11507.6
L I 11.40°7] .. 0,34 | . 10,73 1093.4° 1 266.7 | 14617.8
L 80 | ... 11,66 ... 0.35 | .. 10.95 | .. 1384.2 | 323.5 | 17728.0.
R 70 | ... 11,91 . . 0.37 ... 11.17 | - 1687.0 | ... 380,3 | . 20838.1
B0 12,17 f . 0.39. ) ... 11.39 1. 2032.2 | . 437.0°] .23948.3
. 50 | . 12,427 ... 0.41 | 11.61 | - 2390.7.] .. 493.8 | 27058.5
R 40 | ... 12.68 | .. 0,43 | ... 11.82 ) 2773,0 1 .1 550.5 | 30168.6
o 30 ) 12,937 0,45 ) 12.04 7 3179.8 | 807.37)33278.8
o 20 | 13.19.] . . 0.46 | -12.26 | 3611,7 | 1 664.0 | 36389.0
e 10 .. 13.44 | 0.48 | . . 12.48 | - 4069.4 | 720.8 | 39499.1
0 13.70 0.50 12.70 4553.6 T77.5 42609.3

4-1.2 STRESS ANALYSIS OF.

STATIC -WIND LOAD [ 3B E 7 & & 5 15 77 f2 #7 ]

Shear forece and bending momént are calculated and the results
are indicated in the following table.

Height Shear Bending
Force Moment
hi Qi Mi
{m). (L) - (tm)

........ 1370 4 e
veerens 127.9 1. 19,0 1. 173.7.
Ll AL8 T 38.1.0... .. 521.9
o 109,68 0 97.3 1 ..1045.0
el 100.5 1. ........ 76.4.1. ... 1743.2
e 91.3 ... 95.6.1... . 2616.1
el 82,2 ). 114.86 [ 3663.0
el 73,1 1-...-133.5 |...4882.5
R 83,9 ... 152.2. ] 6272.6
el 54.8 | ... 170.6 ¢ .. 7830.6
e ABLT 188.5 | 9552.7
e 36.5 ... 206.,0 ) 13433.7,
BN 27,4 |0 222.8) 134687
e 18,3 1 ..238,2 | 15642.1
S 9.1 1. 252.1,1..17945.0

262.9 19145.8
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4. DESIGN OF SUPERSTRUGTURE " (2)
[_f: g‘B 112 -l J

4-2 DYNAMIC SEISMIC ANALYSIS [Dj 89 0 8 15 % 0% 37 ]
4-2.1 Analysis conditions S

a. The reinforced.concrete windshield (H=137m} is divided into
15 parts in the same height with the mass concentrated in
the center of each part. The mass of foundation is
considered to be one mass. ‘

b. ©Only flectional stiffness ie-cen51dered for the.aﬁalySis
- model of windshield. The stlffness of inner flues is not
con51dered for the analyQis ' ‘ .

c. The stlffness of sway and rocklng is con31dered for the.
" -analysis model of foundatlon The - stlffness of steel pipe
~plle and scil ‘is also considered for. those stlffnesses
" The stlffness is calculated as follows

- Spring constant of sway. stlffness 2 Ks (t/m)
"Ks = n x Kh*B/ﬁ = 3, 4?8E05 t/m

where, n :_Number of pile (n= 101 piles) :

Kh: Coefficient of ground reaction dec1ded ground

: conditions (Kh=2.31kg/cm3) :

B : Pile diameter (B=60.96 cm)

B : = ¥ KhxB/(4#E*I1) = 0.004148 cm-1

: 2100 t/cm2 (Young modulus. of steel pile)”
76800 cm4 (Section inertia moment of steel
pipe pile ¢ 809 6x9) :

= Tou

~ Spring constant of rocking stlffness : Kr (tm/radj
Kr = « *Exlo/L = 1.218E08 tm/rad

where, o : Coefficient considered ground effectiveness
Io: Inertia moment of a group of steel pipe piles
Jo = 0.5*A=3Z (n*r*r) :
A :Section area of one steel Pile
" (0,01698 m2} . :

% :Sumation of all sizes of r
n :Number of piles with the same size of r
r :Radius of pile locations from the
. center of foundatlon (m)

L : Plle 1ength (25 m)

{Detail explanatlon) '

Kh = 0.8xEo*B 4= 8*(7*9)*60 96"“”4‘- 2.31 kg‘/cm3 |

where, Eo: Coeff1c1ent o6f soil deformatlon,.—T*N (N: N value)

a = A #(2 stanhX +79 )/(y *tanha *2 ) = 1.744 '

where, ¢ =AtxkvsL/(A*E) (At:Closed section area of pile bottom,
kKv:Coefficient of vertical ground reaction L:pile length)

A =L* Vcs*U/(A*E} (ecs:Friction coefficient between pile and

soil, U:Circumference of steel pipe pile)

WA
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4. DESIGN OF SUPERSTRUCTURE (3}
L3 @ 5% & ]

d. Damping ratio : hl = h2 = h3 =

e. Maximum input acceleration : 150 gal

f. Input earthquake wave
EL CENTRO (1940 NS COMPONENT)

Number of data

Time difference-between data :

Analysis period
TAFT {1952 EW COMPONENT) .

Number of data

Time difference between data :

Analysis period :

0.02

2,688
0.02 scc
53.76 sec

2,720
0.02 sec
54,40 sec




4. DESiGN OF SUPERSTRUCTURE (4)
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4.2-2 Analysis model
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4. DESIGN OF SUPERSTRUCTURE (5)
S MR

~2.3 Rcsults of Dynamic Selsmic Analysis

(1)

(2)

Eigen value

Natural Perlod modal partlcpatlon factor and mode shape of

each mass at each mode are show 1n the tables 4 2.2 and
4-2.3. .

Maximum response

Maximum response values are shown in the tables 4-2.4 and-
4-2.5. Response displacement, acceleration, shear force and
bending moment are indicated. Table 4-2.4 shows the results
of EL CENTRO seismic wave and table 4-2.5- shows the results
of TAFT selsmic wave.

. 4-3 DYNAMIC ANALYSIS FOR RESONANT WIND_LOAD

4-3.1 Calculation 6f initial data

4-3,

Each data necessary to sfress analysis is calculéted and
shown in the table 4-3.1. :

2 Results of stress analysis

‘Shear force and bending moment by resonant wind load and by
static wind load at resonant wind velocity are indicated in the
table 4-3.2. LT _

Shear force and bending moment by combined loads of. the
resonant wind load and the static wind load are shown in the

“table 4-3.3. :

© 4-4 RESULTS OF ALL STRESS ANALYSIS

The results of all stress analysis are shown in the figures 4-4.1

to 4-4.6. The contents of the figures are as follows.

Vibration Mode Diagram 1 (U)

Figure 4-4.1

Figure 4-4.2 Vibration Mode Diagram 2 (8 *U)
Figure 4-4.3 Maximum Displacement Response
Figure 4-4.4 Maximum Acceleration Response
Figure 4-4.5 Shear Force

Figure 4-4.6 - Bending Moment

FR0
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Table 4-3.1_ INITIAL DATA FOR CALCULATION

> g4+ 1 WEST WHARF  RC-STACK
_ : EEIE I 2 A T T | IO
> Hei h%'f'g jected area Diametkr Thickness  Weigl
T ND. ﬁg_m'mgﬁﬁﬁmﬂ v (m) SR () B W mﬁ%ﬂ
- o : : S - 137.000 10,200 0.250 0.000
1 132.433 94,225 o
: | o S 127,867 10,433 0.267 178.956
= . 2 123.300 . 96.356 .
R T T 118.733 10,687 0,283 373,558
3 114.167 . 88.487
= . _ 109,600 10.800 G.300 584.306
4 105.033 100.618 o
- B 100,467 11.133 0.317 811.696
- 5 95.800 - 102.750
B _ , - 91,334 11,367 0.333 1056.224
. 6 86.767 104.881 ,
(. - T T : 82.200  11.600 0.350 1318. 380
7 77.634° “107.012 B : . )
_ 73.067 11,833  0.367 1598, 689
e 8 68, 500 109,143 '
o _ _ , S 63.934  12.087 0.383 1887.6%0
9 59,367 111.274 '
L _ o T 54,800 12.300 0.400 - 2215.679
10 50.234 113,405 B )
L : ' : 45,667 12.533 0.417 2553.364
. 11 41,100 115.536 _
T . R 36.534 12,767 0,433 2011.173
12 31,967 . 117.667 .
£ A . 27.400 13.000 0.450 3280.502
13 22.834 118.798
SR - 18,967 13.233 0.467 3689.150
@ 14 13.700 121.528 .
o T T 9,134 13.457 0.483 4110.313
15 4,567 124.067 o '
?r) L B _ T 0.000  13.700 0.500 4553.613
o T Dm h1 Pl " Vm Vr St Vr+D T1
. 11,400 0.02 1,00 49,23 20.74 0.25 236.43 2.1987
N $HEHE Cr = 14,120 HHHHB
L [ RHDs*ROOT(ETAY (1.0, 100.0 (= Vr=b {Sr = 0.25) )
>,
»
.
o,
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Table 4-3.2 RESULTS OF STRESS ANALYSIS BY WIND (1)

(1) HBh,sloRAREHT 2D

by_Resonant wind 1nad,

- < Vr =

20.74 n/sec. >

by static w1nd load

P A) e /

T /

NO. ?éﬁ__é__(;g) AWM (L) E— A Y E(ten) CAMH () T Y (i)
Height Shear force Moment . Shear force  Momént
1 135{433 : - . 0,000
51,865 _ 1,773 -
2 123,300 ° 5 ' 473.684 16,185
T - _ 101,244 : 3.586 :
3 114,167 ‘ . 1398.389 48.951
: ' 147.9878 : 5.440 .
4 105,033 ' 2749.913 85,635
. T 191.303 . 7.333 .
5 85, 300 ' : 4502,616 165,612
o . T 232.857 N 8,267 _
6. 86.767 ' : 6622,373 ' 250,250
270.680 11,241 _ -
7. 77.634 . - 8101,577 ' ' 352.914_
305,210 13.254
8 68.500 11889.148 qggmgjo
336,283 S 15,308 .
g 59.367 Lo 14860,524 ' 613,786
363.740 - 17,402
10 50, 234 ' _ 18282, 668 772,726
' 387.417 ' 19,536 %
11 41,100 ' o 21821.065 _ 851,158
307.754 , o 7T -~
12 31.967 25539.721 ' 1149,448
- S 422,781 _ 23.925.
13 22,834 : 294101.164 1367.962
_ 434,157 ) R 76.179 :
14 13.700 31366.447 1607.067
441,100 ' 28.474 '
15 _ 4.567 . 37395,143 1867.127
) 443.45% 30,809
15 _ 0.000 38420.468 ' 2007.835
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Table 4-3.3 RESULTS OF STRESS ANALYSIS BY WIND (2)

(2D BB URRREE NS BRD OGBS < SRT(BTeed + Jihex2) * 1.00 >

NO, WE (m) dAWAH () €= A ¥ b {tem)
Height Shear force Moment

1 132,433 0,000
51,895

2 123.300 473,871
101,308

3 114,167 1398, 245
148.078

4 105,033 2751.681
192.043

5 95,900 : 4505,661
233,042

6 86,767 6634.094
270.914

7 77,634 9108,417
305,497

8 68.500 11898.542
336.632

9 59.367 14973,110
L 364,156

140 90,234 18208.901
i - 387,608

i1 41.100 : ) 21641,785

T T T 107,732 .
12__ . 31.967 26565.574
Tt T 423.464 - '

13 22.834 28432.871
, _ 434.945

14 13.700 33405,127
447,018

15 4.567 37441,727
- 444,524

16 . 0.000 ' 39471,568
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